












































































































































































































































































Geo Solutions Ltd.
 

P.O. Box 37698 
Raleigh, North Carolina 27627 

(919) 349-6237 (Phone) 
(919) 233-9454 (Fax) 

 
May 5, 2009 
 
 
Lyle H. Lee 
Environmental Project Manager 
GS2 Engineering & Environmental Consultants 
241 Business Park Boulevard  
Columbia, South Carolina 29203 
 
Dear Mr. Lee: 
 
Geo Solutions Limited, Inc. (Geo Solutions) is pleased to submit this report to GS2 
Engineering & Environmental Consultants (GS2) for a geophysical survey in support of a 
continuing environmental cleanup program at former Columbia Maintenance 
facility, UST# 07359 located at 3736 Marsteller Drive, Columbia, SC  
  
Background 
 
GS2 has been contracted to perform environmental services at a contaminated soil and 
groundwater site.  The site is a former Columbia Maintenance facility which performed 
various maintenance operations on vehicles, motors, and other equipment.  The facility 
also provided fueling services for various motors and vehicles. 
GS2 is interested in locating subsurface conditions that may influence the design of 
clean-up at the site.  
Geo Solutions was hired to provide geophysical services to evaluate the presence or 
absence of underground storage tanks, and if possible, identify the horizontal extent of 
affected soil and groundwater. 
 
Investigation 
 
Geo Solutions completed a two-phase geophysical survey of the site: 
 

1. A Multifrequency Electromagnetic Survey (EM) was conducted along north-south 
profile lines across portions of the property lying within a chain-linked fence 
(Figure 2). The EM profile lines were spaced on a5-ft interval and samples were 
collected approximately every 1-ft along each of the profile lines.  During the 
completion of this geophysical survey field notes and photographs were recorded 
indicating the location of any surface features, such as manholes, debris, and 
surface conditions, which may assist in the identification of any observed 
geophysical anomalies. 



2. Ground-penetrating radar (GPR) profiles were completed across portions of the 
property (Figure 5). The purpose of the GPR investigation was to locate the 
former USTs and to evaluate the quality of site wide data that could be obtained 
should additional work be required.    

 
Multifrequency Electromagnetic Survey 
Geo Solutions utilized a GEM-2 multifrequency electromagnetic profiler (EM) to obtain 
information concerning the electromagnetic properties of the material composing the 
upper 20 ft of sites soil.  EM surveys have been shown to be very effective at evaluating 
the presence of electrically conductive and non-conductive material.  Geo Solutions 
performed the EM survey at four electromagnetic frequencies (1470 Hz, 5130 Hz, 9990 
Hz and 19950 Hz).  We reviewed the results from each of these Frequencies and found 
that the 19950 Hz showed the best response.  As such, we have produced two figures that 
illustrate the 19950 Hz in-phase (metal detection) and quadrature (conductivity) mode 
results (Figures 3 and 4, respectively). 
 
Ground-penetrating Radar (GPR) 
Geo Solutions utilized a GSSI Model 3000 GPR unit equipped with a 400 and 200 MHz 
antenna mounted on a three wheel cart.  A limited GPR survey was performed across the 
west, central east portion of the site (Profiles 1, 2, 3, and 4 in Figures 5 and 6).  In each 
case the depth of detection varied from 4 feet to approximately 10 feet in depth bls.  Here 
Geo Solutions identified six prominent features (which have been identified in Figure 6) 
and include: 
 

1. Numerous shallow utilities traversing the site. 
2. Potential buried manholes and drain lines 
3. Evidence that fuel hydrant lines leading from former and existing USTs are 

present, and 
4. Evidence that at least one large UST remains in place (possibly closed in place). 
5. Evidence of rock fabric structures in the subsurface.  These structures are 

represented by inclined GPR reflector surfaces to a depth of more than 10 feet. 
6. Areas of shallow fill material (non-metallic) probably placed during the 

construction of the facility. 
 
Results 
 
The following is a summary of our results: 
 

• Based on the results of the EM and GPR survey Geo Solutions has located the 
position of a suspected UST (approximately 8ft in diameter)  the length of the 
UST could not be determined because of limited access to the long axis of the 
tank but probably exceeds 10 feet in length.  Below is a cross and longitudinal 
section GRP profile over the suspected UST. 



GPR PROFILES ACROSS SUSPECTED UST  
 
 

• The EM survey data was also reviewed for the presence of other buried material.  
Here we did not find any widespread areas that may represent buried metal debris 
or drums.  However we did identify a single EM anomaly that appears to be 
buried approximately 1 ft deep and was about 2-ft in diameter (this appeared to be 
a drain or manhole cover).  Leading away (east) from this feature was a single 
pipe of unknown diameter (see Figure 3, located north and west of Monitoring 
Well 10). 

• Based largely on the EM survey, Geo Solutions identified a number of suspected 
underground utilities (noted as black dashed lines in Figures 3 and 4) traversing 
the site. 

• Additionally, Geo Solutions noted in Figure 4, and summarized in Figure 7.  
Here, Geo Solutions has postulated the extent of soil and shallow groundwater 
that shows evidence of change conductivity.   Changes in the soil and 
groundwater conductivity may reflect the extent of various types of 
contamination, and my represent the reaction hallow surrounding the contaminant 
plume. 

 
Recommendations 
 
We recommend that the findings of this report be reviewed with the results of a new 
environmental drilling program and be used to identify potential new geophysical 
surveys, if any. 
 
 



Geo Solutions is proud to have been a part of this environmental assessment.  Please give 
me a call should you have any questions concerning the above.   
 
 
Very truly yours, 
 
GEO SOLUTIONS LIMITED, INC.   
 
 

 
 
Ronald A. Crowson, Geophysicist 
 
 
 
Figures 1 through 7 attached  
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